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INTRODUCTION

The old mines at Skuterudin Modum have been the subjectof
investigationsby geologistssince they ceasedproductionin
1899. The investigationshave been both from academicand
economicview points. All the investigationsof the economic
possibilitieshave reachedthe conclusionthat the mines give
no encouragementfor furtherdevelopment.

In 1952 Henry Brown undertookan investigationof the mines
for VenturesLtd. of Canada. Reinvestigationof his report
on file in Toronto indicatedrelativelyhigh resultsfor
copper and cobolt and particularlyhigh results for molybdenum.
The high contentof molybdenumis remarkablesince no earlier
investigationshave given any indicationsof economically
interestingquantitiesof this element. Thereforea certain
amount of sceptisismwith respect to these results is justi-
fied. By a closerexamination,however,they appearto have a
rather regular distribution. The highestmolybdenumvalues
occur at the western ends of crosscuts,thus forminga con-
tinuouszone along the known strike of the rocks. A certain
consistencyof tl results is apparentby comparingassay data
from different :osscuts. Fig. 2 shows Brown'sresults,parti-
cularlyfrom tha LudwigEugen level. In crosscutD he chip-
sampledthe zone in 4 differentsamplewidths. The highest
values includedwas 0,37% molybdenumover 22,5 ft. However,
the averageover the completecrosscutis calculatedas 0,1%
molybdenumover 110 ft. If the results from this crosscutare
then comparedwith crosscutA where he chip-sampledthe whole
crosseutinto one sample,it is seen to be remarkablysimilarto
the resultsobtainedof 0,09% molybdenumover 93 ft.

Other assay results of Brown, shown on fig. 2, also indicate
interestingassays in severalplaces for cobolt and copper,
such that a combinationof the three elements,molybdenum,cobolt
and copper,gave a reasonableopportunityof outliningeconomi-
cally interestingquantitiesof ore. It was thereforedecided
to samplethe workingsthoroughlyand assay for these three
elements,hoping that suitablecombinationsof them would give
grounds for tiirther-developments.
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SAMPLING

The samplingprogramwas carriedout by a diplomacandidate
from the NorwegianTechnicalUniversity'sMining Department.
Samplingassistantswere recruitedfrom the local area.

Channelsampleswere cut using a 1 kilo hammer, and hardened
steel chisels. The samplingparty consistedof two men, one
who cut the channeland the other holding a plasticbucket to
collectthe broken rock. The samplewas then placed in paper
bags and immediatelynumbered. One sample usuallyrequired
two bags. In particularlydifficultareas the size of the
samplewas smaller. The weight of a two-bag sample isqpproxi-
mately 6 kgs. The length of the channelscut was kept at a
standardlengthof 2 metres. In additionchip sampleswere
collected over 4 and 5 metres lengthsin certainareas to pro-
vide a check againstthe results of the channelsampling. The
samplingprocedurein this case also consistedof two men, one
of whom chippedsimilarsize fragmentsat intervalsof 10-15 cms,
with a maximum distanceof 30 cm between chips. The chips were
collectedby the secondman in a suitablecontainer.

SAMPLE PREPARATION

The bags were taken to the GeologicalMuseum in Oslo for further
crushingprior to analysis.

All the sampleswere crushedin the same crusher,which was
carefullycleanedwith a steel brush and blown with compressed
air between samples.

Since only 300-500g were to be sent for analysis,the 6 kgs
samplesreceivedhad to be split. After crushingthe received
sample to a maximum size of 1 cm, the samplewas split into two
halves. One half was returnedto Sulfidmalm'soffice for filing
for future reference. The secondhalf was furthercrushed and
split until a finely ground sample of approx. 500 g remainedto
be forwardedto England for assay.

'ASSAYS

The assayswere carriedout by RobertsonResearchMineral
TechnologyLtd.'sAssay Labs at Ty'n-y-Coed,Llanrhos,in North
Wales.
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The receivedsamplewas completelycrushedin a Bico-Braun
type UA pulverisor. All of the materialfrom the pulverisor
was crushedsuch that it would pass through a 60 mesh sieve.
This materialwas split to one quarteror approximately60
grams,which was furthercrushedby hand in an agate mortar
until it would pass a hundred mesh sieve. The hundredmesh
samplewas then used for analysis.

Preliminaryinvestigationsof some of the samplesshowed that
the molybdenumcontentwas very low. Robertsoastherefore
decidedto use a spectrographicmethod for this element. A
20 miligramsamplewas taken and completelyburnt in a 10 amp.
current. The spectrumwas then investigatedin a Hilger and
Watts large quartz spectrograph. The spectrumwas compared
with standardsamples. The accuracyof this method in the
interval0.001%to 0,1% molybdenumis given as plus or minus
20%.

The copper and coboltwere assayedby atomic absorption. The
assay samplewas dissolvedin a mixtureof nitric acid and
bromine. Perchloric acid was added and the solutionwarmed
such that undesirablegasseswere fumed off. The solutionwas
then dilutedto a standardvolume in a volumetricflask.

Undissolvedmaterialwas removed from the solutionby help of
settling. The solutionwas then measuredfor copperand cobalt
on an EEL 240 atomic absorptionspectrometer. The accuracyin
the interval0.005 to 0,05% is given as plus or minus 10%.

RESULTS


The assay resultsreceivedfrom RobertsonResearchare shown in
appendix1. It is immediatelyapparentthat these results are
very much lower than those Brown obtainedin 1952.

The molybdenumresults are all so low as to be of absolutely
no economicinterest. The copper and cobolt resultswere further
studiedby assumingthat one cobolt is aquivalentto five coppers,
and thereby calculatinghow many samples contained0,25% copper ,
equivalent. The followingtable shows those resultswhich were
high enough to give a copperequivalentof this value:



TABLE I:


Sam les returninassa s> 0,25% Cu e uivalent




Level Location Sample No. Cu % Co %

Ludwig Eugen Crosscut-2 01046 0,07 0,040




II -5 01008 0,24 0,010




n-8 01051 0,09 0,078




n-8 03017 0,14 0,053




n-8 02019 0,35 0,015

Clara (North)Crosscut-2 01092 0,16 009




-5 03054 0,45 0,029




Main drive 02038 0,14 0,030




Crosscut-1 01102 0,34 0,030




-25 02063 0,13 0,066

Forhaabning




01110 0,67 0,008




01112 0,05 0,054

Surface Fortuna 04137 0,15 0,025




E ofHenrietta 041,45 0,13 0,037




Main mine 04036 0,05 0,075




ti n 04038 0,11 0,040




North mine 04193 0,16 0,95




04063 0,19 0,012




Dumps at main mine 04004 0,32 0,08




ti 04005 0,38 0,38




ti 04006 0,15 0,62
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There is no apparentcorrelationbetween the resultsfrom
LudwigEugen level and the Clara level. A possibilityof a
correlationbetweenthe Clara level and the Forhaabningslevel
does exist. However,the assays and widths are of toO small
value to be of economicsignificance. The surfacesamples
returninggreaterthan 0,25% copper equivalentare too wide-
spread 'anddisconnectedto be of potentialeconomicsignifi-
cance.

CHECKASSAYS

Becauseof the unexpectedlylow resultsobtainedfor all three
elementssampleswere sent again to Robertsonsfor reanalysis
under differentsamplenumbers, and sampleswere also sent to
the FalconbridgeNikkelverklaboratoryin Kristiansand. Some
sampleswere ålso sent to LakefieldResearchin Canada,which
was the laboratorywho had carriedout the analysisfor Mr.
Brown.in1952. The resultsof these chekk assays are ehown
in table 2, and indicatethat the originalresultsreceived
from Robertsonsare a true reflectionof the levelspresent.



TABLE II:

`- •iara Roberteon Reaearoh
AssaYV...Assay.:2

r,,ou slo %Ou

CHECK ASSAYS

u0o crno

LaRefield

%Mo

•

%Ou
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Nikkelverket

%Oo%Mo •

1/010 0,080,014 40,001 0,14 0,020 <0,00




0,0001 0,058 0,0070,005




L050,020 <0,001





0,066 . 0,013.<0,005

1013
010





0,0004




D1014 40,01 40,005 <0,001




'0,0001 0,014 0,001 <0,005

11030 40,01 <0,005 <0,001






D1029 0,01 40,005 <0,001




0,0003




11034 0,01<0,005 <0,001




1




0,0001




ffi011 0,020,006 <0,001





0,022 0,003 <0,005tolo 0,080,014 <0,001 0,14 0,050 <0,001




0,0001 0,058 0,007 <0,005lo09 0,060,022 <0,001 0,05 0,026 c0,001




0,059 0,016 <0,005
012 0,010,005 <0,001 0,01 <0,005 <0,001




0,0002 0,016 0,002 <0,005Ilool 0,01 <0,005 <0,001 <0,01 40,005 <0,001




0,0002 0,012 0,001 <0,005
02002 <0,01 <0,005 <0,001 0,01 0,005 <0,001




0,016 0,004 <0,005
1105
D2004

0,04 40,005

0,010,006

<0,001
<0,001

0,03

0,02

0,010
44005'

<0,001
<0.001




0,0001 0,14
0,054

0,007 40,005

0,002 <0,0051105 0,040,008 <0,001 0,04 0,005 <0,001




0,0003 0,034 0,003 <0,005D1,011 0,050,008 <0,001






0,036 0,006 <0,005)1plo 40,01 <0,005 <0,001





0,0001 0,015 0,002 <0,005)11)12 o,o1 <0,005 <0,001 0 03 0, 005 <0,001




0,020 8,003 <0,005wo4 4.0,01 < 0,005 <0,001 0,03 40,005 40,001




0,0002. 0,010 0,001 <0,005




<0,014 0,005 <0,001






0,089 0,001 <0,0053005 0,01 0,006 <0,001 0,06 0,006 40,001




0,020 0,004 <0,005
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CONCLUSIONS


The resultsobtainedby Brown in 1952 give a completely
unrealisticpicture of copper-cobalt-molybdenum
mineralizationat Modum.

Assaying and check assayinghave indicatedthat molybdenum
values in this area lie well below economicallyinteresting
amounts.

Scatteredsampledindicatedcombinedcopper-cobaltcontents,
approachingeconomicallyinterestingvalues. These points
are so widespread,however, that there seems little chance
of outliningthe major tonnagesthat would be required at
the low.grade66 0,25% copperequivalent.

No furtherwork is justifiedon these deposits.
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LIST OF ENCLOSURES

Appendix I : Assay Results.

Fig. 1 - LocationMap
Fig. 2 - Brown'sAssay results (1952)

Sample locationmaps:

	

905-14-1 SurfaceSamples,SkuterudMines,
Southernarea.

	

905-15-2 Surface Samples,SkuterudMines,
Northern area.

	

905-14-3 ForhaabningsLevel, sample localities.

	

905-14-4 Clara Level, sample localities.
Centralsection.

	

905-14-5 Clara level, (Northernsection),
sample localities.

	

905-14-6 Clara Level (southernsection),sample localities.

	

905-14-7 Clara and Ludwig Eugen levels,
(West-Centralsection)sample localities.

	

905-14-8 LudwigEugen level (Cross-cutand Northdrive) sample localities.

	

905-14-9 LudwigEugen level (southdrive)
sample localities.
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Sample




Cu %

14


14

00 064


QP 039


01 002

003

004


006
008

009

011

012

012A

035

045

046

047

048

049

050

051

052

053

054

056

057

058

060

061

062

062A

063

065

066

067

074

075

075A

090

091

092

093

093A

095

096

097

098

099

100

101

102

103

104

105

106

107

059

<0.01

0.07

,0.01

0.07

0.05
\0.03

'0.24
0.09

0.06

0.06

0.02

0.02

, %0.08

'0.07
%0.06

0.01

'0.02

<0.01

0.09

0.02

0.03

0.03

0.08

0.01

<0.01

0.09

0.07

<0.01

<0.01

<0.01

<0.01

0.04

0.03

0.04

0.06

0.06

0.11

0.11

0.16

0.25

0.20

0.05

0.06

0.15

0.09

0.02

,0.02

0.04

0.34

0.10

0.03

0.10

‘0.03

‘0.03

•

Co % Mo %

<0.005 <0.001

0.025 0.002

0.005 <0,001

0.011 0.001

0.007 <0.001

<0.005 <0.001
0.010 0.001

0.006 <0.001

0.012 <0.001

<0.005 <0.001

0.005 <0.001

0.005 <0.001

0.020 <0.00.1

0.040 <0.001

0.023 <0.001

<0.005 <0.001

0.005 <0.001

<0.005 <0.001

0.078 0.001

0.006 <0.001

0.008 <0.001

0.011 <0.001

0.025 <0.001

0.005 <0.001

<0.005 <0.001

<0.005 <0.001

0.055 0.003

0.024 <0.001

<0.005 <0.001

<0.005 <0.001

0.006 <0.001

<0.005 <0.001

0.014 <0.001

0.007 <0.001

0.039 0.001

0.017 0.001

0.11 0.001

0.025 0.003

0.007 0.003

0.090 <0.001

0.036 <0.001

0.025 <0.001

0.016 0.001

'0.016 0.002

0.006 0.001

0.015 <0.001

<0.005 <0.001

\<0.005 <0.001

\<0.005 <0.001

1 0.030 <0.001

0.017 40.001

0,012 <0.001

0.013 <0.001

0.013 41.001

<0.005 <0.001



Sample No.




Cu %




.Co % No %

14 03 108




0.08




0.015 0.006




109




'0.05




0.007 0.001




110




(- 0.67




0.008 0.002




112




0.05




0.054 0.001.




115




'0.05




0.016 <0.001




116




\0.03




0.008 <0.001
14 02 013.




u1.05




0.009 0.002




014




\0.06




.0011 0.003




015




0.07 ' <0..005 <0.001




01.6




. '0.06




'0.d05 <0.001




017




0.05




0.027 <0.001




018




0.04




0.015 0.007




019




0,35




0.015 <0.031




020




0.06




0.019 <0.001




021




: 0.06




0.008 <0.001




022




," 0.02




0.005 <0.001




023




'0.04.




0.006 <0.001




.0>4




0.01




<0.005 <0.001




• 025




' 0.11




0.012 - 0,003




026 • <0.01




<0.005 <0.001




027




.1 0,03




0.011 <0.001




028.




0.01




<•0.005 <0.001




029




<0.01




. <0.005 <0.001




030




.<0.01




<0.005 <0.001




031




<0.01




<0.005 <0.001




032 t 0.02.




<qms <0.001




033




0.01




0.002 <0.001




034




0.08




'.<0.005 <0.001




035




...0.03




<0.005 <0.001




036




0.06




0.015 <0.001




037




0.08




0.015 <0.001




038




0.14




0,030 <0.001




042




0,03 . 0.006 0.001




043




'Q.07




‘0.009 <0.001




044




0.07




0.012 <0.001




046




0.02




<0.005 <0.001




048




. 0.01




\0.009 <0.001




049




'0.05




0,013 <0.001
•




050




'0.10.




0.007 0.002




051




t0.11




0.013 0.001




052




N0.03




0.006 <0,001




053




N0.16




0.006 <0,001




054




,
0.10




'0.031 <0.001




055




0.02




0.005 <0.001




057




0.14.




0.014 0,001




058




',0.14




\0.020 <0.001




059




'0.17




'0.013 <0.001




060




0.07




k0.010 <0.001




061




0.04




0.006 <0.001




062




,.0.04




\0.006 <0.001




063A




0.06




0.060 <0.001




06311




0.13




0.066 <0.001




064




0.04




10,009 <0,001




065




0.03




' 0.014 <0.001




066




0.06




0.008 0.001




067




0.ø4




0.013 <0.001




068




. 0.03




, 0.015 <0,001

, rewt.
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Sample No.

•

Cu %

 ••

Co % No

14 02 068A . 0.02 '0,010 <0,001

0(r9 0.04 N-0.012 <0.001

070 , 0.04 \0.011 <0.001

071 0.06 '0.011 <0.001

072 0.07 0.008 0.001

073 0.09 '0.016 0.0O3

075 0.18 0.017 0.006

14 03 OX) 0.02 <0.005 k0.001

003 0.05 0.013 0,001

008 0.02 0.006 <0.001

009 0.08 0.018 <0.001

010 0.02 <0.005 <0.001

012 0.05 0.08 <0.001

013 0.02. 0.006 0.001

014 0.08 <0.005 <0.001

016 0.08 <0.005 <0.001

017 0.14 0.053 <0.001

018 '0.03: 0.006 <0.001

019 0.01 0.011 <0.001

020 0.04 0.005 <0.001

021 . 0.01 .<0.005 <0.001

022 0.04 0.009 <0.001

023 0.10




<0,001

024 <0.01 <0.005 <0.001.

025 0.02. <07005 <0.001

026. .0.03 0.007 <0.001

027 <0.01 <0.005 <0.0(31

028 <0.01 <0.005 <0.001

029 0.01 0.007 <0.001

030 0.02 0.008 <0.001

031 0.03 <0.005 <0.001

032 <0.01 <0.005 <0.001

033 0.05 <0.005 <0.001

034 0.04. 0.010 <0.001

035 0.08 0.015 <0.001

036 .0.05 0,021 <0.001

037 0.10 0.017 <0.001

038 . 0.01 0.007 <0.001

040 0.03. 0.009 0.003

041 0.02 0.023 <0.001

042 :0.03 0.010 <0.001

043 0.02 0.009 <0.001

044 0.03 0.008 <0.001

045 0.01 0.009 <0.001

046 0.02 0.008 <0.001

047 0.03 0.005 <0.001

049 0.19 0.042 .0.001

050 0.01 0.009 <0.001

051 0.02 <0.005 <0.001

052 0.06 . 0.048 0.007

053 , 0.06 0.009 0.001

054 0.45 0.029 <0.001

055 0.05 0.036 <0.001

056 '6.10 <0.005 <0.001

057 .0.02 0.006 <0.00)

Cont

'



Sample No.




Cu 2




Co %




Mo 7.

14 03 058
059
060
061
062
064

.14 04 059

,060
061
062
063




0.02
0.06
0.05

'0.01
0.02
0.04
0.07
0.03
0.03
0.10
0.19




<0.005
0.009

<0.005
0.008
0.025
0.008
0.008

<0.005
0.013
0,005

r
0.012

<0.001

€0.001
0.005

<0.001
<0.001
0.003-

<0.001
<0.001
<0.001
<0.001

065




0.16 ' 0.005




<0.001

066




0.03




. <0.005




<0.001

067




0.02




<0.005




<0.001

068




<0.01




<0.005




<0.001

069




•0.05




0.007




<0.001

070




0.17




0.008




0,001

072




0.07




0.006




<0.001

073




0.0.2




<0.005




<0.001

073A




<0.01




<0.005




<0.001

.074




0.02




<0.005




<0.001

07 1,




<0.01




<0.005




<0.001

076




0.03




<0.005




••• <0.001

077




<0.01




<0.005




<0.001

078




<0.01




<0.005




<0.001

079




<0.01




<0.005




0.010

080




<0.01




<0.005




<0.071

081 , <0.01




<0.005




<0.001

082 '' 0.09




<0.005




0.001

083




<0.01




<0.005




<0.001

084




<0.01




<0.005




<0.001

085




0.01




<0.005




<0.001

086




<0.01




<0.005




<0.001

087




0.01




0.005




<0.001

088




<0.01




<0,005




<0.001

089




<0.01




<0.005
•




<0.001

090




<0.01




<0.009




<0.001

091




0.02 . 0.009




<0.001

092




0.02




0.009




<0.001

093




<0.01




0.014




<0.001

094




0.03




0.628




<0.001

095




0.01




<0.005




<0.001

096




<0.01




<0.005




<0.001

097




0.01




<0.005




<0.001

098




<0.01




<0.005




<0.001

099




<0.01




<0.005




<0.001

100




<0.01




<0.005




<0.001

101




0.02




0.025




<0.001

102




0.01•




0,008




<0,001

104




0.02,




<0.005




<0.001

105




0.04




<0.005




<0.001

106




<0.01




0.008




<0.001

107




<0.01




0.005




<0.001

109




<0.01




<0.005




<0,001

110




0.01




0.00/





112




'0.02




<0.005




<0.001



1.

1
1
1
1
1
1
1
1
1
1

1
1
1
1
1

1
1

1
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